Background Contact dermatitis (CD) is a frequently occurring medical condition, for which Vinca minor (VM) is one of the recommended homeopathic medicines. However, the symptoms indicating this medicine have not yet been assessed systematically. Likelihood ratio (LR), based on Bayesian statistics, may yield better estimation of a medicine's indication than the existing method of entry of symptoms into materia medica and repertories. Methods We investigated LRs of four CD symptoms of VM: (1) great sensitiveness of skin, with redness and soreness from slightest rubbing; (2) weeping eczema with foul, thick crusts; (3) itching amelioration in open air; and (4) CD of scalp. An observational, prospective, patient-outcome study was conducted in five different practice settings on 390 CD patients over 18 months using three outcomes-Glasgow Homeopathic Hospital Outcome Scale (GHHOS), Scoring Atopic Dermatitis (SCORAD), and Dermatology Life Quality Index (DLQI), assessed at baseline, after 3 and 6 months. The LR of each of the four symptoms was estimated as per the patient-rated outcomes on GHHOS. Results Seventy-four VM and 316 non-VM cases were analyzed. Estimated LRs were as follows: symptom 1, 1.29 (95% confidence interval [CI]: 0.65 to 2.60); symptom 2, 1.48 (95% CI: 0.80 to 2.74); symptom 3, 1.70 (95% CI: 0.94 to 3.07); symptom 4, 1.36 (95%
Introduction
Contact dermatitis (CD) is a pathological entity for which occupational exposure can be presented to be a primary cause or contributory element. CD is prevalent in the population and the long-term prognosis for individuals is poor unless harmful exposures are addressed. Not only do they continue to have disease and their overall quality of life (QoL) may be impacted, but also they may have significant work disruption. The two most common types of CD are allergic and irritant. [1] [2] [3] In most cases, both types present as eczematous lesions on uncovered parts of the body, particularly the hands. Eczematous lesions can have acute (erythema, edema, vesicles, exudation), subacute (exudation, crusts), and chronic (xerosis, scaling, keratosis, lichenization, fissures) evolution. 4 The impact of CD is often undervalued because the course of the disease is not fatal and minor degrees of CD are accepted as "part of the job" but it may affect their health, work, and QoL adversely. 5, 6 Topical corticosteroids have been the mainstay in the treatment of eczema for more than three decades and are still the preferred agents in the symptomatic management of this clinical entity. 7, 8 Different complementary and alternative medicine (CAM) therapies, including homeopathy, have been reported to be of use in CD symptoms. [9] [10] [11] The existing research evidence for homeopathy in atopic dermatitis remains inconclusive regarding the efficacy of the therapy; [12] [13] [14] [15] [16] [17] [18] [19] CD has remained seriously under-researched. The homeopathic medicine Vinca minor (VM) is prepared from the plant VM Linn., also known as lesser periwinkle. It contains around 50 alkaloids of which the main alkaloid is Vincamine. In homeopathic literature, it has been mentioned for the treatment of CD. [20] [21] [22] [23] [24] [25] [26] [27] However, to the authors' knowledge, no systematic research has yet been conducted using VM in CD.
In homeopathy, we use repertories showing which medicines are indicated when certain symptoms are present. But the meaning of the typefaces in the repertory is not very transparent. Kent used three grades in his repertory: 20 1. Bold (3 marks)/1st grade: Found frequently in "all or the majority" of provers, confirmed by reproving, and verified clinically on the sick; 2. Italics (2 marks)/2nd grade: Symptoms found in few provers, confirmed by reproving, but occasionally verified clinically on the sick; and 3. Plain Roman (1 mark)/3rd grade: Symptoms experienced "now and then" in proving, not yet confirmed by reproving but verified by curing patients-so accepted as clinical symptom only.
Hitherto repertory entries have largely been based on single observations of a symptom occurring in a proving or in a "cured" case: that is, the absolute occurrence of symptoms, and eventually, that too, based on expert opinion, usually of very few experts. Moreover, their experience is seldom systematically collected and mostly memory-based. Even experienced homeopathic physicians have a limited number of successful cases concerning one medicine. This is a systematic and serious bias. This system of absolute grading of medicines in rubrics is fundamentally problematic. These are not relative statements; so, the more a medicine is prescribed, the more frequently corresponding symptoms will be confirmed and verified. Thus, the frequently used "polychrests" become over-represented in repertory rubrics. Besides, the size of repertory rubrics varies much more than expected from the prevalence of symptoms. Large rubrics tend to have superfluous entries, whereas in small rubrics medicines are missing. 28 For example, the 2013 version of the Complete Repertory lists 19,210 entries (including main rubrics and sub-rubrics) for the homeopathic medicine Lycopodium clavatum (Lyc), while Kent's repertory accounts for "only" 6,805. 29 This is due to mere chance. If a medicine is prescribed frequently, sooner or later every symptom will turn up in a patient responding well to this medicine, more so in common symptoms (represented by large symptom rubrics). Another point is that the same homeopathic repertory has been used all over the world for more than a century despite huge climatological, cultural, and other variations and historical developments. Homeopathic practitioners in cold and in warm countries use the same repertory rubrics for being warm-blooded or cold-blooded and for influences of weather. Cultural differences do not seem to hamper the use of rubrics concerning emotions and food desires; we have no different rubrics for different countries or cultures. Apparently homeopathic practitioners use their clinical expertise to correct for such confounders, but it is uncertain how much bias these confounders could cause. 30 Repertory entries should be replaced by relative grading: that is, a symptom is an indication for a medicine when it occurs more frequently in individuals cured by the medicine than in the rest of the population. This is intuitively understandable, but also based on Bayes' theorem. Thomas Bayes, CI: 0.74 to 2.51). There were statistically significant reductions in SCORAD and DLQI scores over 3 and 6 months. Conclusion There was insufficient evidence to attribute any of the four assessed symptoms clearly to VM. Though non-significant, a high LR was observed for "itching amelioration in open air" (symptom 3). Symptoms in the homeopathic materia medica for VM are perhaps over-represented. More research of this nature is warranted. the 18th century English clergyman and mathematician, described "conditional probabilities" in terms of beliefs and degrees of uncertainty: 31
• Posterior odds ¼ Likelihood ratio (LR) Â prior odds • Odds ¼ Chance/(1 À Chance) • LR ¼ prevalence of symptom in target population/prevalence of symptom in remainder of the population. • Target population ¼ population responding well to the medicine. • LR can be denoted as LR(þ) if the symptom is present, or LR(-) if the symptom is absent.
The practical implication of Bayes' theorem is that if LR (þ) > 1, the odds/chance increases that the medicine will work. This odds/chance increases more if LR is higher: that is, if the difference between target population and remainder of the (practice) population is larger. The opposite is true for LR (-) < 1: odds/chance decreases if the symptom is absent; more so if LR is lower. Thus, LR provides a better indication for the prognostic value of a homeopathic symptom than the present repertory entries. How LR can be translated into repertory entries (LR values or typography) is still being researched and depends on the actual values that will be found in assessments of a considerable number of symptoms. 32 Thus, LR may yield a better estimation of a medicine's indication than the existing method of entry of symptoms into materia medica and repertories. So, the repertory entries must be based on the prevalence of the symptom in the medicine population compared with the prevalence in the remainder of the population. This prevalence can only be assessed by systematic scientific research, and preferably prospectively. 33, 34 This involves checking of symptoms in every new patient and taking the symptoms out of their context. Bayesian theory shows that the prevalence of the symptom is the only correct criterion. A symptom is an indication for a specific medicine only if the prevalence of that symptom is higher in the population cured by that medicine than in the rest of the population. This Bayesian principle has been recommended to be applied radically to all branches of medicine, not just to CAM. 35 We estimated LRs of the four symptoms of CD of VM, selected after a literature search of materia medica: [21] [22] [23] [24] [25] [26] [27] 1. Great sensitiveness of skin, with redness and soreness from slightest rubbing; 2. Weeping eczema with foul, thick crusts; 3. Itching amelioration in open air; and 4. CD of scalp.
Methods

Study Design
This prospective, observational, patient outcome study was conducted at five different practice settings over 18 months. The study settings were in two states of India-Chhattisgarh and West Bengal-and included two semi-urban homeopathy institutions in Chhattisgarh, and one rural practice, one homeopathic hospital, and one homeopathy private practice in West Bengal.
The study protocol (unpublished) was submitted as PhD synopsis of the corresponding author to the Homoeopathy University, Jaipur, Rajasthan, India, and was approved by the Institutional Ethics Committee (HU/2016/1240/A).
Participants
Inclusion criteria were patients suffering from CD for 1 year or longer, age 18 to 65 years, both sexes, ability to read Bengali and providing written consent to participate. Exclusion criteria were unwillingness to participate or to comply with the study requirements, too unwell to take part, declined to provide consent, other uncontrolled pulmonary or systemic diseases and/or pathologies affecting QoL, psychiatric illness, pregnancy or lactation, ongoing use of homeopathic remedies for any chronic disease, self-reported immune-compromised state, and drug or substance abuse and/or dependence.
Intervention
All eligible patients suffering from CD symptoms were first matched prospectively with any of the four CD symptoms of VM. If similarities were detected, they were prescribed with VM in centesimal potencies as per homeopathic principles. Otherwise, the patients were prescribed with other medicines as per indications. In homeopathic centesimal potencies (6C, 30C, 200C, 1,000C, and 10,000C), each dose consisted of four cane sugar globules medicated with the indicated medicine, preserved in 90% v/v ethanol. Repetition was dependent on the individual requirement of the case. Each dose was instructed to be taken orally on clean tongue and with empty stomach. Duration of therapy was 6 months. Single individualized medicine was prescribed on each occasion, taking into account presenting symptom totality, constitutional features, and miasmatic expressions. Dose was also individualized and was based on physicians' judgment of susceptibility. Subsequent prescriptions were generated as per Kent's observations and Hering's law. Each of the prescribers in the study possessed at least bachelor's degree in homeopathy, with more than 5 years of experience of practicing classical homeopathy. Results of treatment were evaluated at follow-up consultations after 3 and 6 months. Changes were assessed by the tools described in outcomes.
Outcomes
The following outcomes were regarded as indicating effects of the prescribed medicines: GHHOS score describes improvement or deterioration; but GHHOS ! þ2 is considered an indication of a homeopathic effect, because of improvement in more than just the presented complaint. 2. Scoring Atopic Dermatitis (SCORAD), assessed at baseline, after 3 and 6 months; end point 6 months. It is the most widely used disease-severity scale in AD but it is also used in CD. 38 It was developed in 1993 by the European Task Force on Atopic Dermatitis. 39 The SCORAD index uses the rule of nines to assess disease extent and evaluates five clinical characteristics to determine disease severity: (1) erythema, (2) edema/papulation, (3) oozing/crusts, (4) excoriation, and (5) lichenification. SCORAD also assesses subjective symptoms of pruritus and sleep loss with Visual Analog Scale. These three aspects-extent of disease, disease severity, and subjective symptoms-combine to give a maximum possible score of 103. Although it is a combined score, the three aspects can be separated and used individually if necessary. Of all the severity scales used in AD, it is the most widely validated disease-severity instrument. 40 SCORAD has been found to be valid and reliable, and it has shown excellent agreement with global assessments of disease severity. 41 
Dermatology Life Quality Index (DLQI) questionnaire:
assessed at baseline, after 3 and 6 months; end point 6 months. It is one of the most frequently used QoL instruments in dermatological conditions. 41 It was developed in 1994 by Drs. Finlay and Khan to measure QoL in routine clinical practice in adults over the age of 18. 42 DLQI is a 10-item questionnaire that enquires about skin symptoms, feelings of embarrassment, and how skin disease has affected day-to-day activities, working and social life. Each question on DLQI is scored from 0 to 3, with a maximum score of 30 and high scores representing worse QoL. In the original article by Finlay and Khan, patients with AD had the worst QoL as measured by DLQI compared with the other skin diseases assessed in the study. DLQI has been extensively validated in multiple studies. 43,44 A 10-year review of the literature found that DLQI is highly specific for assessing decrements in QoL in patients with AD compared with the general population. It also has high repeatability, internal consistency, and sensitivity to change. 44 In the current study, the authors used the translated and pre-validated Bengali version of the DLQI questionnaire. 45
Statistical Methods
All the collected data in the standardized format were recorded in a specially designed Excel spreadsheet, where they underwent statistical analysis-both descriptive and inferential. The intention-to-treat sample was analyzed. Missing values were calculated using the last-value-carried-forward method. Descriptive statistics were presented in terms of absolute values, percentages, means, and standard deviations, as appropriate. LRs of the four symptoms were estimated as per the patient-rated outcomes (þ4 to À4; þ1 to þ4: improved; À1 to À4: deteriorated; 0: no change) obtained on GHHOS measures 28, 34 from the sample of 390 CD patients after formation of a-d cells in the 2 Â 2 contingency tables as follows:
1. Number of patients with a certain symptom improved by VM; 2. "Remainder of the study sample" presenting with the symptom; 3. Number of patients with absence of the symptom, still improved by the medicine under question; and 4. "Remainder of the study sample" not having the symptom.
Parametric tests were used as inferential statistics accordingly. Dependent observations of continuous outcomes at baseline and at different points of time were compared using paired t-test. For continuous data, changes in outcomes obtained longitudinally at different points of time were tested using post hoc repeated measure analysis of variance (ANOVA). Correlations between GHHOS and changes in SCORAD, and between GHHOS and changes in DLQI, were assessed using scatter plots to check how significantly the changes obtained using a homeopathy-specific outcome measure (i.e., GHHOS) correlated with an AD-related symptom severity-specific outcome (i.e., SCORAD) and any dermatological condition-specific QoL measuring outcome (i.e., DLQI). p-Values were set at less than 0.05 (two-tailed) as statistically significant and were computed using chisquared test from 2 Â 2 contingency tables with Yates' continuity correction. SPSS-IBM version 20 software for Windows was used for analysis of data.
Results
Participant Flow
In the VM sample (n ¼ 74), the numbers of drop-outs were 4 and 7 after 3 and 6 months, respectively. A total of 512 patients suffering from CD were screened initially; 57 were screened out. The resulting 455 patients underwent detailed screening as per specified eligibility criteria; 65 were excluded for varying reasons. A total of 390 patients were enrolled in the study. Of this total, 74 were prescribed VM as per individualization, and the remaining 316 were prescribed other medicines (►Fig. 1).
Recruitment
The study started in June 2016 and ended in December 2017.
Baseline Data
The majority of the patients were female (64.9%) and spanned 18 to 35 years of age (43.2%). Details of baseline socio-demographic characteristics in terms of age, gender, residence, education, occupation, monthly family income, and marital status have been presented in ►Table 1.
Numbers Analyzed
After 6 months, 67 individuals were protocol-compliant in the VM sample. Fifty were responders: that is, improved according to all the three outcome measures. 
Changes in Outcome Measures
Medicines Used
Apart from VM (n ¼ 74), 19 different other remedies were used for the rest of the sample (i.e., n ¼ 316). Among other medicines, Graphites, Petroleum, Fagopyrum aesculentum, Rhus toxicodendron, Sulfur, Arsenicum album, Dulcamara, Likelihood Ratios for Homeopathic Symptoms Bagchi et al. 213
Kali arsenicosum, Antim ars, and Bovista were most frequently prescribed. These have been listed in decreasing order of frequency in ►Table 4.
Discussion
We conducted an observational, prospective, patient-outcome study to assess LRs of four CD symptoms of the homeopathic medicine VM in six different practice settings on 390 patients (74 VM patients; 316 non-VM patients) over 1.5 years using three outcome scales-GHHOS, SCORAD, and DLQI, measured over 3 and 6 months. LRs of four symptoms were estimated: ]. There were statistically significant reductions in SCORAD and DLQI scores also over 3 and 6 months. Thus, "itching amelioration in open air," with a relatively high yet statistically non-significant LR (þ), appears as the only one of our four investigated symptoms of VM that is worth considering as having prognostic value. 32 We selected four rather common symptoms of the disease as available in literature, and doing so and restricting the control group to patients with the same condition, it was expected to find the symptoms frequently both in patients treated successfully with VM and in the remainder of the patients. The obvious consequence was to get lower and nonsignificant LRs, as indeed we obtained. Also, the assessments of disease severity consistently showed substantial improvements, although the disease was long-standing. This may be partly explained by placebo effect, regression to the mean effects, and/or effects of other confounders that our study was not designed to control. We also cannot rule out overestimation of the treatment effect and undisclosed use of concurrent therapeutic modalities, if any, as inherent limitations of observational trial design.
Correlations between the general homeopathic GHHOS outcome measure and the two disease-specific outcome measures increased from 3 months to 6 months. These observations indicate that it had taken more time to reveal positive responses on GHHOS than on SCORAD or DLQI, from which improvements were detected earlier. This should be investigated in future research. It is quite common in homeopathic practice to get positive responses in chronic cases after 3 months, 34 but possibly the impact on daily living as measured by GHHOS accrues more slowly. Following assessment of LRs from a cough population from the IIPCOS2 study, 46 it was the very next prospective condition-confined assessment of LRs of symptoms. Instead of "whole population" (as used in LR calculation), a subpopulation of "patients suffering from a particular disease or condition" (i.e., CD) was considered. So, instead of seeking prevalence of symptoms in "whole population," prevalence of symptoms in CD sample was calculated. This prognostic factor research was performed regarding one condition, CD; hence, the outcome is valid for that condition only, and we assumed that the pre-selected medicines were effective for that condition. The reason behind the choice of this CD subpopulation was our pre-planned targeted research in this special condition. We also intended to develop a therapeutic guide for this disease condition by exploring utility of a relatively less-used medicine such as VM.
Prognostic factor research in sub-groups defined by conditions is only valid for these sub-groups. If a sub-group or condition is selected, we inherently also select a sub-group of medicines that are related to that condition more than others. Ideally, we should base our repertory entries on the relative occurrence of symptoms in populations that respond well to specific homeopathic medicines. This can be done by applying LR, and this is based on a comparison within the whole practice population. But there can be various reasons for restricting our research sample to subgroups of this whole population. However, we must be careful about complications. These complications are caused by restricting the group of assessed medicines, thus causing confirmation bias in selecting medicines. To elaborate, at first, there is overconfidence that a medicine can or cannot work if a symptom is present or absent and results are overestimated accordingly. Thus, the prevalence of the symptom in the sample that responds well to a particular medicine is overestimated in the beginning. This bias could have been eased further if we could have used longer followups. However, generalizability was increased by use of standardized or validated symptoms and outcome measures and the multi-center gathering of data.
Conclusion
There was insufficient evidence to attribute any of the four assessed symptoms clearly to the homeopathic medicine VM. Though non-significant, higher LR was observed for "itching amelioration in open air." Symptoms available in the homeopathic materia medica are perhaps misleading and probably over-represented and influenced by mere chance. Despite its limitations, our research shows how homeopathic symptoms can be assessed scientifically. The gap between expert opinions in homeopathy and valid dataat least for VM-has been narrowed with this investigation. Our study should be replicated by others to improve external validity and thus help resolve discrepancies between contemporary research data and the existing materia medica.
Highlights
• Four symptoms of CD of VM were selected for LR estimation: (1) great sensitiveness of skin, with redness and soreness from slightest rubbing; (2) weeping eczema with foul, thick crusts; (3) itching amelioration in open air; and (4) CD of scalp. • Though non-significant, a high LR was observed only for the symptom "Itching amelioration in open air," and it appeared as the only probable symptom of VM as having prognostic value. 
